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INSULATORS 


The most perfect glass insulator made is 
the HEMINGRAY TEAT INSULATOR. 

The Teats on the lower rim of the petticoat 
attract the water on the outer and inner sur- 
faces of the insulator into drops. The water 
drops from these points on to the cross arm, 
thereby preventing the moisture from creeping 
to the pin. 













A Complete Stock Carried 


Electric Appliance Company 


726-728-730 Mission Street 
San Francisco 





INDIANA RUBBER AND 
INSULATED WIRE CO. 


MANUFACTURERS OF—— 
PARANITE AND PEERLESS 
RUBBER COVERED WIRES 
AND CABLES 


Underground, Aerial, Submarine and Inside Use 
TELEPHONE, TELEGRAPH ANB FIRE ALARM CABLES 


All Wires are Tested at Factery JONESBORO, IND. 
Electric Appliance Company 
728 Mission St., San Francisce Pacific Coast Agents 
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Refrigerating and Ice Making Machinery 


Manufactured by 
VULCAN IRON WORKS 
OFFICE: 2 MESURE iGeer WORKS: FASSR, 


San FPrancisco, California. 








Francisco CAL, 
ct of Congress March 3, 1879. 


Yearly subscription §2.56 Single copies 1@ cant 
Back numbers prior to current month 25 cents. 


STANDARD UNDERGROUND CABLE CO. 


MANUFACTURERS OF 


BARE AND INSULATED WIRES AND CABLES 


CHICAGO PITTSBURG PHILADELPHIA ATLANTA 
NEW YORK BOSTON ST. LOUIS SAN FRANCISCO 


Pacific Coast Dept., * §.See™" Shreve Bldg., San Francisco, Cal. 


SUS. OFFICE—-LOS ANGELES, CAL. 


OKONITE 4& WIRE| 


The Standard for Rubber Insulation 


Cxonite Tape, Manson Tape, 
Candee Weather-proof Wire, 
Candee (Patented) Pctheads. 


THE OKONITE COMPANY, 253 BROADWAY, N. Y 








The National Conduit & Cable Co. 


Manufacturers of 


TROLLEY WIRE 
BARE COPPER WIRE AND CABLES 
WEATHER-PROOF WIRES AND CABLES 
PAPER-INSULATED CABLES 
FOR TELEPHONE, TELEGRAPH AND e 


703 MONADNOCK BUILDING, SAN FRANCISCO, CAL. 


C. H. PENNOYER, PACIFIC COAST MANAGER 


PACIFIC METER CO. | 


MANUFACTURERS OF 
WET AND DRY GAS METERS, STATION 
METERS, PROVERS, GAUGES, ETC. 


301 Santa Marina Bldg. California and Drumm Sts. 
SAN FRANCISCO, CAL. 



















VAN EMON ELEVATOR CO. 


oe Nuracturens HHIGH-GRADE ELEVATORS 


R. J, DAVIS, President 
B. C. VAN EMON, Vice-President and Manager 
M. B. RATHBONE. Secretary and Treasurer 


OFFICE AND CONSTRUCTION DEPARTMENT 


TECHNICAL, BLDG., 111 NEW MONTGOMERY ST., SAN FRANCISCO 


NOT_IN THE ELEVATOR TRUST 


DIRECTORS 
Louts F. MONTEAGLE 
Gao. M. PINCKARD 


W. P. Plumeae 
R. S. Hunxins 


FACTORY AND POUNDRY 
WEST BERKELEY, CAL. (32,000 sq.ft.) 
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Electrical Jobbers of the West 


Situated at such a distance from the manufacturer, 
carry'a larger and more complete stock than their 
Eastern competitors. The “Standard” is strictly a local 
company, soliciting the patronage of the particular 
buyer. We think our lines are just a little better than 
the other fellow’s. Let us show, with the advantage 


of our new location we can make good on deliveries. 


Yours for fair treatment, 


Standard Electrical Works 


Pacific Coast Jobbers of Electrical Material 


121 New Montgomery St. San Francisco, 
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Salesrooms and 
Stock Department 
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RUBBER INSULATED 


WIRES 


AND 


CABLES 


California Incandescent 
Lamp Co. 


123 New Montgomery St. San Francisco 





Aerial Submarine 
“CENTURY” | Flameprool 
Single Phase | 





MOTORS] | ce mmmnmnmemen 
MNO MARGIE IAC 


110 STATE STREET, BOSTON. 


are the result of years of exper- 
ience in the design and construc- 
tion of this type of motor. 

They are self starting under 
load, efficient, automatic in oper- 
ation, and constructed for severe 


asian aati by STANDARD ELECTRICAL WORKS 
CENTURY ELECTRIC COMPANY 121 NEW eohraamane oF. SAN FRANCISCO 


ST. LOUIS, MO. 
Standard Electrical Works, Agents, San Francisco 
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THE STEAM TURBINE PLANT 
WERKE, 


The accompanying illustration shows a_ 2,000-horse- 
power Zoelly turbo generator in the power house of the 
Siemens-Schuckert-Werke, at Nonendamm, Berlin. There 
are three of these units in operation at this power station, 
each driving by direct connection a pair of continuous-cur- 
rent dynamos of the Siemens-Schuckert type. Each turbine 
is provided with a surface condenser, located below the tur- 
bine and dynamo room, while the main switchboard of this 
plant is seen in the accompanying illustration. 


AT THE SIEMENS-SCHUCKERT- 
BERLIN. 


two distinct parts, including a turbine wheel and a guide, 
the duty of the latter being to properly direct the steam 
into the former. The turbine wheel is designed to absorb 
the energy of the steam, transmitting it to the shaft and 
thus performing work. The modern steam turbine is usually 
made up of several states, each of which consists of a tur- 
bine wheel and guide, the steam passing successively 
through these various stages, and the pressure being grad- 
ually extended down to that of the condenser. 





2000 H. P. TURBO-GENERATOR AT THE SIEMENS-SCHUCKERT-WERKE. 


While the first steam turbine of the reaction wheel type 
dates back to the time of Hero of Alexandria more than a 
century before direct current, and the reciprocating steam 
engine is of comparatively recent design, the latter has held 
the field of steam power movers almost exclusively until 
the past decade or two of the last century. 

The modern steam turbine has hardly been a real com- 
petitor until within the past two decades, when the two gen- 
eral classes of “simple action” and “reaction” turbines with 
pressure stages were developed, all of these turbines having 


The Zoelly steam turbine is of the parallel flow “simple 
action” type with a minimum of nine or ten stages, which 
are said to reduce the wear to a minimum amount, these 
stages being placed in two casings or in one casing, accord- 
ing to the output of the turbine and other conditions. it 
is maintained that the high-speed of the steam, equivalent to 
twelve hundred feet per second or more required by the 
small number of one, two or three small stages, greatly 
shortens the life of such a turbine, causing great wear cf 
the blades. 
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The reaction steam turbine has a distinguishing feature 
that the pressure is converted into speed in the turbine 
wheel partly, and also on the guide, there being therefore 
a difference in pressure between the two sides of the wheel, 
resulting in the thrust longitudinally and also a loss of 
steam amounting to considerable, due to the clearance be- 
tween the stationary turbine parts and the wheel. Extreme 
care is therefore necessary in the construction of the re- 
action turbine, as the radial clearance must be reduced to a 
minimum, and the stripping of blades would be the result 
of careless construction, while a special balance piston is 
necessary, having very small play, as a simple thrust bearing 
cannot be depended upon to take care of the heavy axial 
thrust. 


Those engineers favoring the action turbine over the 
reaction turbine maintain that the former has a great ad- 
vantage in that the pressure is converted into speed in the 
guide exclusively and enters the turbine wheel with its full 
“vis viva,” while the pressure is not lowered in passing 
through the turbine wheel and there is no leakage or axial 
thrust. It is said that a large radial clearance can there- 
fore be allowed between the stationary parts and the tur- 
bine wheels, without affecting the efficiency of the machine 
turbine. 


The two forms of action turbine may be designated as 
the “simple-action turbine,” so designed that the steam jet 
acts only on one wheel, and the “action turbine with steam 
stages,” constructed so that the speed of the jet is ab- 
sorbed by several wheels successively, between each of which 
a guide is provided to properly direct the steam. 


COPPER MARKET SITUATION. 


The copper situation, from a market standpoint, shows 
some actual gain since our previous issue, and quotations 
for electrolytic wire bars are now on a 14@14% cent basis. 
European shipments keep up on an unusual scale, and nearly 
all the surplus has been distributed among foreign countries. 
The exports are expected to average high for some time 
longer. These recent heavy shipments have cut down sup- 
plies just that much, but there still appears to be enough 
copper for all purposes required by a limited local demand. 


Europe was a heavy buyer of cheap copper during the 
last three months of 1907, but it is no secret that a large 
percentage of the 100,000 tons shipped abroad between 
October 1 and December 31 must come again on the market 
before it reaches the final consumer. Dealers and specu- 
lators are waiting for a chance to resell their holdings, and 
this important fact is one not to be lost sight of. If foreign 
trade requirements were equal to what the enormous exports 
from this country might seem to indicate on the surface, 
copper in all the markets of the world would quickly sell 
higher than it does. But we all know that Europe is not 
using copper at the rate imported. A great deal has gone 
into, and reshipments to the United States are among the 
possibilities at higher prices. 


The experiences of the past should carry with them 
some valuable lessons, and a determination to do every 
thing possible to develop American consumption of copper 
to the entire productive capacity of the country is worthy 
of being prosecuted most energetically. In line with this 
purpose let the manufacturer be assured of getting copper 
at a reasonable price from January to December, and in 
quantities that will permit him to extend his plant each 
year at about the same ratio as production increases. On 
such conditions home consumption should develop enor- 
mously inside of five years, and in this way the mining 
companies also would promote a growing demand for their 
product in this country which would place additional mil- 
lions in their treasuries.—“Copper Gossip.” 
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CIVIL SERVICE EXAMINATIONS. 


The United States Civil Service Commission announces 
examinations on April 15-16, 1908, to secure eligibles from 
which to make certification to fill vacancies as they may 
occur in the positions of junior engineer and assistant en- 


gineer in the Reclamation Service. Salaries: Assistant en- 
gineer, $1,500 per annum and upward; junior engineer, $720 


per annum and upward. Age limits: Assistant engineer, 


25 to 45 years; junior engineer, 20 to 45 years. Applicants 


for the position of assistant engineer must indicate in their 
applications that they have had at least four years’ practical 
experience in engineering. A technical training in college 


will be counted as two years’ experience. All questions in 
the junior engineer examination are such that any com- 
petent third or fourth year technical student with little prac- 
tical experience may be expected to answer them satis- 
factorily. 

An examination will be held on March 4, 1908, to secure 
eligibles from which to make certification to fill a vacancy in 
the position of apprentice draftsman (male), office of the 
Chief of Ordnance, War Department, at $360 per annum, 
and vacancies requiring similar qualifications as they may 
occur in that Department. Promotion is made up to $60 
per month, ,in the discretion of the Chief of Ordnance. An 
apprentice may enter the competitive examination for the 
position of draftsman (entrance salary, $1,000 to $1,200) 
whenever, in the opinion of his superior officer, his training 
and experience are sufficient. 

On March 4, 1908, examinations will be held to secure 
eligibles from which to make certification to fill a vacancy 
in the position of aid, $600 per annum, in the Bureau of 
Standards, Department of Commerce and Labor, similar 
vacancies as they may occur in that Bureau, at $600 and 
$720 per annum, and vacancies requiring similar qualifica- 
tions as they may occur in any branch of the service. The 
examination will consist of elementary algebra, geometry, 
and trigonometry, general physics, elementary mechanical 
drawing. Applicants must indicate in their applications that 
they are graduates of mechanical training, technical, or sci- 
entific schools, or have had equivalent training in scientific 
or technical laboratories. Qualified persons are urged to 
enter this examination. The work of the Bureau of Stan- 
dards is scientific and technical in character, consisting prin- 
cipally of physics, chemistry; and mechanical and electrical 
engineering. It employs a large number of experts in each 
of these branches. Young men filling successfully the posi- 
tion of aid are eligible for promotion in the lines of work 
in which they have become efficient. The opportunity for 
study and advancement along the lines indicated is equal 
to that of the leading commercial or educational institutions. 
Age limit, 20 years or over on the date of the examination. 

The United States Civil Service Commission announces 
an examination on March 4, 1908, to secure eligibles from 
which to make certification to fill a vacancy in the position 
of supervising engineer, at $125 per month, under the War 
Department, and vacancies requiring similar qualifications 
as they may occur. The Department states that the service 
in the position mentioned will be required for a period of 
six months from January 1, 1908, in the Chickamauga and 
Chattanooga National Park. The examination will consist 
of theory and practice of location and construction of roads, 
and training and experience in road construction. Applicants 
must indicate in their applications that they have had at 
least one year’s experience in road construction, and at 
least five years’ experience in engineering. Graduation in 
civil engineering in any reputable school will be considered 
as equivalent to three years’ experience. Applicants who 
have not had such experience will not be admitted to the 
examination. 
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REHABILITATION OF SAN FRANCISCO’S STREET 
RAILWAYS. 


By Arthur H. Halloran. 
(Continued. ) 


In less than two weeks after the fire, the demand for 
unskilled labor greatly exceeded the supply. Thousands of 
tons of the debris of destruction delayed the work of con- 
struction. Streets had to be cleared before lots could be 
cleaned. Men, horses and wagons were necessary. All avail- 
able around the city were insufficient, so recruiting agents 
were sent throughout the country to bring them in. The 
street railway companies were already equipped for gang 
getting, but as soon as these men arrived, having been 
“found” for days and miles, they were gathered in by others 
paying higher wages. But, notwithstanding this, the United 
Railroads had six hundred men at work on the streets in 


May. 





REMOVING PAVING BEFORE TAKING OUT CABLE TRACKS. 


By their efforts, most of the existing electric lines were 
cleared and the overhead put in order. As quickly as this 
was accomplished, cars were run on most of the important 
lines, including Sixteenth and Fillmore, Devisadero, Mission 
and Market Streets, with several of their connections. Imme- 
diately after the fire Mayor Schmitz gave permission to string 
trolley wires along Market Street, so as to give transporta- 
tion along this main thoroughfare. 
and as the old cable conduits were good conductors, this line 
gave good service without bonding. 

But these electric lines, eighteen in number, were insuffi- 
cient to supply the needs of many residential districts of the 
city formerly served by cable roads. As already indicated, the 
cable power houses were in ruins and would take a long time 
to rebuild. The Sutter Street line had few heavy grades and 
was needed at once, so permission was obtained to electrify it 
and its extension on Market Street to the ferries; and also 
the Polk and Larkin Street cross-town lines, needed for the 
new shopping district on Van Ness Avenue. Hayes, Haight, 
McAllister, Valencia and Castro Streets, formerly Market 
Street cable extensions, were also converted in turn. Turk 
Street was relaid from Market to Larkin, and connected so 
that the cars would run to the ferries. Sacramento, from 
Fillmore to Devisadero Streets, and Jackson, from Fillmore 


As the rails were welded 


to Presidio Avenue, gave service to the northern part by elec- 
tric traction. Extensive work was also done on Mission, from 
Fifth to Twenty-Sixth Street, and from Virginia to Randall. 
The cable road along Fulton from Stanyan to Fifth Avenue, 
was changed to electric and continued west along the south 
side of the park. Fourth Street, between Townsend and 
Howard, was completely rebuilt, as was also Howard, be- 
tween Seventeenth and Eighteenth Streets, Brannan between 
Fourth and Fifth, and Folsom between Fifth and Seventh, 


these latter all being in the fire zone. 





BREAKING YOKES WITH JACK. 


Each one of these often presented peculiar difficulties. 
Traffic was maintained some of them almost 
ously by working on one track at a time. On others, thou- 
sands of men were at work at once, blocking the street for 
blocks. 
involve repetition and exceed the possible limits of this paper. 


over continu- 


But a complete account of each individual case would 





OUT YOKES. 


BREAKING 


So our remarks must be confined to a general description of 
all work, specializing in a few of the more important details. 

This work, with that done on a number of cross-town 
lines, has taken till now to complete. At first it was organ- 
ized into departments of debris removing and engineering, 
the former being handled by the Debris Transportation Com- 
pany. This company had been organized soon after the fire, 
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to assist in quickly clearing the wreck. The Southern Pacific. 
Santa Fe, Ocean Shore and United Railroads placed every 
facility at its disposal, and temporary tracks were laid on 
many of the down-town streets. Bunkers, bins and platforms 
were erected to receive the debris, which was loaded on to 
flat cars and hauled at night to Islais Creek and China Basin, 
which were filled in to make new land. John B. Rogers, chief 
engineer of the Ocean Shore Railway Company, superin- 
tended this work for a month. But when its operation was 
taken over by the United Railroads, Mr. B. Peyton Legare 
took charge. A small steam locomotive and an electric loco- 
motive were used, as many of the curves were too sharp to 
be taken by the usual form of engine. Scrap iron was loaded 
into gonola cars and shipped to outside points, where it com- 
manded a good price, but flat cars holding from twenty to 
thirty cubic yards were used for the brick, mortar, etc. A 
uniform charge of $5.00 per car was made to all contractors. 
While this method cleared the city rapidly, it did not prove 
a financial success to its backers. Tracks were ordered moved 
and removed so often that much valuable time was lost, and 
it was finally given up, in March, 1907. ‘ 





PULLING OUT CABLE ROAD BED. 


By this time the construction work became too heavy for 
the Engineering Department, and on October 1st, 1906, was 
organized a Construction Department, and a Department of 
Maintenance of Way, Mr. B. Peyton Legare taking charge of 
the latter. Subsequently, they were consolidated under his 
supervision. Mr. Legare kindly furnished all this information 
on track construction: 

The department consisted of a chief engineer, a principal 
assistant, four assistants, superintendent of outside construc- 
tion, and three general foremen. Each general foreman had 
charge of a certain division, and had ten or twelve foremen 
of gangs under him. These gangs consisted of from 75 to 200 
men with straw bosses. These men made up one of the most 
cosmopolitan aggregations assembled on one job since the 
building of the Tower of Babel. Greeks were predominant, 
often closely twinned with Italians. Roumanians were fre- 
quently interspersed with occasional inclusions of Russians. 
Hungarians and Austrians worked in scattered groups. But 
the Irishman was the boss. 

During the Fall and Winter of 1906 and the early Spring 
of 1907, this force varied from 4,000 t 05,300 men. At one 
period there were 75 time-keepers employed to satisfy them. 
At first they worked ten hours for $2.25 per day, but being 
infected with the fever of organization, they successively de- 
manded and obtained reductions to nine and eight hours, with 
increase to $2.50 per day, getting a rebate for excess time 
while this was being decided by the Board of Arbitration. 

Each man in this army was furnished with two car tick- 
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ets a day, and half of them either walked to and from work 
or stole rides. Consequently a car ticket was included in the 
cigar purchase of those “wise.” These were bought and sold 
in blocks of 1,000 for two and one-half cents apiece, having 
been distributed at the rate of four hundred dollars per day. 
This mis-use, or, more properly, abuse, finally caused the 
removal of the privilege. 

Tool camps were established all along the street to be 
attacked, with from ten to twenty tool boxes containing bars, 
gads, hammers, picks, etc. These were sharpened at port- 
able forges in the blacksmith shop accompanying each camp. 
A watchman day and night was not sufficient to prevent much 
of this material being stolen. Dismantled cars placed on side 
streets served as field headquarters for the division engineer 
and transit men, as well as the time-keepers. 

The accompanying pictures have been selected from the 
collection of the United Railroads, as prepared by John H. 
Mentz, their official photographer. They illustrate the differ- 
ent steps in this track construction in all parts of the city, 





CABLE YOKES BEING REMOVED WITH DERRICK AND CHAIN, 


showing the work from the removal of the paving to the 
finished job, including the different methods of removing the 
cable yokes, crushing rock, rolling the ballast, placing the 
rails and filling and tamping. 

The paving, whether basalt blocks or asphalt, was loos- 
ened with bars and gads, exposing the slot rail and old 
rails on either side. The bolts were cut from these with 
chisels, and they were removed, to allow excavations along- 
side the concrete cable conduits. The concrete was cut away 
enough with steel gads, so that a chain or a ring could be 
put around the yoke, preparatory to removal. This was done 
in a number of ways. On Sutter Street, where the old gauge 
was too wide to take the derrick cars, a lever was rigged up 
with a rail, and the yoke with attached concrete pulled out 
by hand. On Haight and some of the other streets, an elec- 
trically-operated derrick jerked them out and dropped them 
to one side. In places the tops of the yokes and arms were 
merely cut off with chisels, far enough down to be eight 
inches below the tie level. One of the pictures shows jacks 
being used to pull them out. The best method was the use 
of heavy iron rings made of 1x2-inch stuff attached to a lever. 
These were slipped around a section which was then jerked 
out by the derrick. 

A rock crusher, electrically driven and mounted on a car, 
broke up the concrete for use as ballast. The concrete usually 
came out in huge chunks enveloping the cable yokes. These 
were allowed to drop onto the street, to break up the mass. 
The yokes were cast to one side, and the broken rock fed 
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through the crusher. Thus ballast was obtained where 
needed, without hauling. Some of it was broken by hand, 
and some obtained from outside sources. After eight inches 
of ballast had been put in, it was thoroughly rolled with a 
10-ton steam roller. Hewn redwood ties 6x8 inches by 8 feet 
long were put in position and rails spiked on. The standard 
are 60-foot lengths of 9-inch, 109-pound, grooved or trilby 
girder rails, tied with 7%-inch steel tie-rods every ten feet. 
Heavy work, as on Market Street, was braced every eight 
feet by steel angle tie brace plates. The continuous joint was 
used with twelve holes and two plates, with two holes for 
concealed bonding. In one of the pictures is shown the track- 
placing derrick laying out the heavy steel girder rails. From 
it can be seen the form and section of the girder rail. 





CONCRETE BLOCKS PULLED OUT WITH DERRICK. 


In much of the work, after the track had been lined up, 
a concrete stringer eighteen inches wide at the top and 
twenty-four inches at the bottom was placed so as to imbed 
the bottom of the ties and the foot of each rail. Crushed 
rock was tamped between the stringers to the top of the ties. 


The red rock used for tamping is a radiolerian chert that is 
easily quarried at Land’s End, along the right of way. At 
first the rock was shoveled by hand into cars and hauled to 
the places needed, being dumped as shown in one of the 
views. Later, an electric shovel was tried and found to give 
more rock at less cost. This shovel consisted of a railway 
derrick car, equipped with 44-yard scoop shovel fastened to a 
pivoted arm, and took the place of a gang of men. Current 
was taken direct from the trolley wire to the motor. One 
man loosened the rock and one man ran the machine. This 
chert is a sedimentary rock, filled with the siliceous skeletons 
of radioleria, minute free swimming animals. It is both argil- 
laceous and siliceous, and is unexcelled for the purpose. In 
some work with basalt block paving, no stringers were laid, 
but solid concrete to a depth of one inch above the ties. A 
two-inch cushion of sand on this supported the basalt blocks, 
which, were grouted with asphalt and gravel. In the asphalt 
paving, basalt block toothing was next placed against the 
rails on both sides, being filled in with concrete within two 
inches of the surface. The job was finished by a two-inch 


covering of asphalt. All concrete and paving work was under 
the supervision of a separate department. The company is 
required to place and maintain the pavement for two feet out- 
side either rail. No mixing machines were used, the work 
being done by hand, on the street. 

Double tracks of standard gauge, 4 feet 8% inches, are 
laid throughout the city. A space of six feet is maintained 
between the tracks, except on Market, which has seven feet. 
The tracks were not welded, as such has not proved success- 
ful in this work. All! crossings, frogs and switches were of 
guarantee construction, having been cast in the East with 
hardened points of manganese steel. 

This work is still in progress. One track has been fin- 
ished on McAllister from Market to Devisadero, and the 
other will be fixed next. An attempt to shear these rails by 
hand has proven unsuccessful. Market Street, from Twelfth 
to Castro, and from Sutter to the ferries, has been finished, 
the latter task requiring special comment. East Street is 
two feet below grade, and is to be rebuilt, as was done on 
Market Street. 





DERRICK AND RING METHOD. 


Mr. S. L. Foster, chief electrician of the United Railroads 
of San Francisco, furnished the following data on overhead 
trolley construction: 

The standard type is the side-pole, span-wire. On Pa- 
cific Street, and on outer Fulton, beyond Twenty-fourth Ave- 
nue, can be seen samples of the latest standard work. Three- 
section, tubular-steel, 30-foot poles of standard 6-inch, 7-inch, 
8-inch pipe, with 18-inch sweged joint insertions, are set in 
concrete, in pairs, one on one side and its mate on the oppo- 
site side of the street, these pairs being spaced about 110 feet 
apart, longitudinally. There have been inherited from con- 
stituent companies fourteen different kinds of steel poles 
which are in use on the system at present, to suit the differ- 
ent conditions of street widths, curves and feeder cable 
strains. These vary in capacity from 350 pounds safe load to 
15,000 pounds, but have recently been reduced to three- 
section, 5-inch, 6-inch, 7-inch and 6-inch, 7-inch, 8-inch stand- 
ard pipe and 6-inch, 7-inch, 8-inch extra heavy pipe. The 
standard side poles are set six feet in the ground, in blocks 
of concrete about 24 inches squarc, and are “raked” or leaned 
away from the direct or resultant line of stress, so that when 
a load not exceeding the elastic limit of the metal is applied, 
the pole will be pulled up nearly plumb. 

These poles are free of ornamentation, so as to be as un- 
obtrusive as possible and to be free from secluded points of 
oxidization so active in the San Francisco climate, which 
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often result in poles breaking off, not only at the base, but 
even at upper joints when corroded under ornamental bases or 
bands. Between opposite poles of each pair is stretched the 
%-inch, 7-strand extra-galvanized steel span-wire attached to 
the pole by a %-inch by 2-inch wrought iron pole band, and 
insulated from the pole by two porcelain strain insulators, one 
next to the pole and one six feet from it. 

This pole is one of the largest and most expensive side 
poles used for the purpose. The %-inch span-wire is also 
the largest used, and has a breaking strength of 5,000 pounds. 


The use of porcelain insulators in span-wire work is unique, 
and originated on the trolley lines of the United Railroads in 
1901. Various galvanized single and double links were de- 
vised to permit the rapid and workmanlike incorporation of 
this type of insulator in the trolley construction. These in- 
sulators have proven to be excellent for moist atmospheric 
conditions. They are cheap and incombustible; they have 
high compressive strength, are tough, and their electrical 
and physical condition is easily seen by the linemen. Their 





ROCK CRUSHER ON CARS. 


use on the system is one of the reasons for the marvelous 
rapidity with which the trolley service was re-established 
after the great fire in 1906. Composition strain insulators 
melted under the heat, whereas most of the glass and porce- 
lain ones passed through the ordeal intact. 


The two insulators at each end of the span-wire prevent 
other wires falling on “grounded” span-wires, and conform 
to the requirements of the local ordinance that all guy-wires 
shall be insulated at each end at a point not more than eight 
nor less than four feet from the pole. With the usual insula- 
tion at the trolley wire, this gives three insulations between 
the live trolley wire and the steel pole, whereas the National 
Code only specifies two insulations on span-wires. 


The trolley wire is 00 B. & S. hard-drawn copper, bought 
of specified tensile strength. This is as large round trolley 
as is used in strictly city work. 

It is fastened to the span-wire by “clinched” ears con- 
structed according to special designs of the United Railroads 
engineers, being modeled after the ear of the Boston Ele- 
vated Co. They are cast of a composition of metal specified 
by the purchasing agent. They have greater thickness in 
the middle and greater lip length at the center of the ear 
than at the ends, thus securing easier entrance and exit for 
the rolling trolley wheel, reduced hammer blow and longer 
life for wire and ear. The clinched ear is used in preference 
to the soldered ear as being cheaper to buy and put up, being 
independent of weather and skilled labor. It leaves the 
temper of the hard-drawn trolley wire unannealed at a point 
of maximum wear, and is more readily replaced when worn. 
On straight-line work, “one-piece” or “round-top” straight- 
line hangers with %-inch studs are used to attach the ear to 
the span-wire and insulate the two from each other. On 


curve work the “cap and cone” form of insulation with 4-inch 
stud is used, it being the best form to withstand the blows 
from occasional wild trolley poles. 

All the overhead metal parts used by the United Rail- 
roads are heavily galvanized on account of the fog. With 
galvanized span-wire there is no “local” action, but when 
brass parts were used they constituted a galvanic couple that 
quickly destroyed the iron wire. Solid bronze wire, tried on 
the brass parts to obviate this corrosion, failed under blows 
or from crystallization due to repeated flexures. Conse- 


quently, the galvanized malleable cast-iron parts with gal- 





ROLLING BALLAST. 


vanized flexible stranded span-wire has been found best 
adapted to the conditions. 


When the steel side-poles have been set and the span- 
wires stretched, the electric construction car, with a mile reel 
of trolley wire aboard, goes along the street, paying out the 
trolley wire and receiving current from it for its motors at 
the same time. As each span-wire is passed the trolley is 
fastened to it temporarily by a “tie” wire. When the end is 
reached, the full length of trolley is pulled up and anchored. 
On the car’s return trip the ears and hangers are put on, the 
trolley wire “plumbed” to be directly over the center of the 
track, and the line is ready for service. 


On curves, in the absence of the car to be used, calcula- 
tions are made to ensure minimum friction between trolley 
wheel and wire. These calculations involve considerations of 
the radius of curvature and elevation of outer rails, wheel 
base of trucks, car body, king-pin centers, height of car roof, 
length of trolley pole, location of trolley-pole base, and height 
of trolley wire above the rail. These figures have been pre- 
pared by the company’s engineers, so as to cover all stand- 
ard radii of curvatures and all existing types of cars on the 
system, assuming the average height of the trolley wire to 
be nineteen feet. The elevation of the outer rail has to be 
considered separately when occasion arises. 

For a 50-foot suburban car, on a 50-foot curve, the trol- 
ley should be 49% inches off the center, towards the inside 
of the curve. For a 7-foot wheel-base, single-truck car, it 
need be moved but 14% inches to secure the same results of 
making the “projection” of the trolley pole on the plane of 
the trolley wire a true tangent to the curved trolley wire. 

The spacing of the ears on curves has also been care- 
fully calculated, so as to have the same departure from a 
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true curve between ears. The basis of these calculations is 
a spacing of 9 feet on a 50-foot curve, or a standard middle 
ordinate of 24% inches at the center between successive ears 
on the curve. 

Intersecting trolley lines are usually insulated from each 
other, both at right-angle crossings and in the curves, so as 
to keep different streets entirely independent of one another 
and under separate control from the power house. 





PLACING RAILS. 


On the system of the United Railroads, power distribu- 
tion is accomplished entirely through overhead copper cables, 
thottgh the company is now engaged in installing under- 
ground ducts for future underground feeders as it recon- 
structs its new lines. On Mission, from Sixth to Second, 
and on Market, from East to First, as the track was recon- 
structed, complete underground construction of ducts, man- 
holes and laterals installed, terra cotta ducts have been 





DUMPING TAMPING. 


adopted as standard, and are laid in single-duct formation, 
surrounded by three inches of concrete. Elliptical manholes, 
placed at intervals of 400 feet, are connected with the sewers 
by terra cotta drain pipe. 

The direct-current, 500-volt, overhead feeders differ in 
size, but the standards are 500,000 C. M. and 1,000,000 C. M. 
concentric-laid triple-braid weatherproof copper. From 
these feeders, which are calculated on a basis of a maximum 
loss of about ten per cent, the current passes to the trolley 
wire through No. 0000 B. & S. flexible-stranded double-braid 
weatherproof copper cable at intervals of from 500 to 1,000 
feet. Frequent “feed-ins” and “cross-feeds” between the two 


trolley wires of parallel tracks are found desirable in order 
to secure uniform distribution and even voltage, and also to 
reduce the amount of trolley wire that is annealed when a 
break occurs and the trolley comes in contact with the rail, 
getting heated and softened by excessive flow of current. 

The many miles of trolley wire in place on the United 
Railroads are divided up into seventy independent sections, 
each having separate feed wire and feeder panel at the power 
house, so that a falling trolley wire on one section inter- 
feres in no wise with the car traffic on another, and in case 
of trouble the power house operator knows at once exactly 
where to send the repair men. 

There is much “tie” feeder copper between the different 
power houses and sub-stations, so as to promote continuous 
operation of all the cars, even in case of break-down at one 
source of power. Miles of bare 1,000,000 C. M. copper cables 





COMPLETED TRACK. 


are buried in the ground, radiating from the various sub- 
stations to reduce the loss in the return path of the current 
and to remove the danger of electrolytic destruction of the 
pipes of the water and gas companies, there being over two 
and one-half miles of this heavy negative cable installed for 
use in connection with the Turk and Fillmore Streets sub- 
station alone. It is hardly necessary to admit that after 
the destruction wrought by the great fire of 1906 and the 
persistent annoyances of two successive linemen’s and car- 
men’s strikes of 1906 and 1907, everything has not yet been 
brought up to the ideal which has been set as a standard. 
(To be continued.) 


TRADE CATALOGUES. 


Brochure No. 55, from the Weber Gas Engine Com- 
pany, of Kansas City, Mo., is filled with information on the 
Weber Engine. 


Bulletin No. 304-B, displacing 304-A, from the Holtzer- 
Cabot Electric Co., of Brookline, Mass., contains much in- 
teresting data on single-phase alternating-current motors, in- 
cidentally showing the advantages of this make. No. 302-A is 
devoted to their special type “M” motor-generators, three- 


bearing type, designed to give the highest possible output 
per unit of space. Type “SS” motors, one-eighth and one- 
sixth-horsepower direct-current, are portrayed in No. 313, and 
type “C” motors and dynamos, direct-current, in No. 314. 
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GAS-ENGINE REGULATION.* 
By Charles E. Lucke. 


The four-cycle gas engine may be regulated by the hit-and- 
miss governor, which is out of the question for close regulation 
since there is absolutely no attempt to graduate the effort. 
Next, there are throttling governors, which vary the amount of 


mixture by throttling the suction. There are others which ad- 


mit a full charge during suction and expel part of it at com- 


pression by holding the valve open. Still another class, includ- 
ing oil-engines like the Diesel and Hornsby, admit fuel at or 
near the end of compression, and govern by varying either by 
the time of the injection or its length, generally the latter. 
Two-cycle gas engines of the Korting type may govern by act- 
ing on the suction of the gas pump with a throttle or delayed 
' closure by any of the devices used on four-cycle engines, or it 
may govern by bleeding the charge in the gas chamber between 
the pump and motor cylinder.- In both two- and four-cycle 
engines there may be an adjustment of the igniter. For reduc- 
ing the time that will elapse between the valve movement and 
the beginning of a new_effort the action should take place as 
late as possible in the cycle, which will give the effect as early 
as possible in point of time. For this reason a delayed open-, 
ing on suction will be better than suction-throttling by a frac- 
tion of a stroke, and correspondingly the igniter action will be 
as prompt as affecting the admission as the steam engine. 
Equally prompt would be a fuel injection into compressed air 
at or near the end. No gas engine uses this. Unfortunately, 
however, for any igniter action, even a slight change will affect 
the economy and the range is practically in only one direction. 
If the igniter is set right for economy, governor action can 
take place only to make it late and not to make it earlier with 
the proper effect. Making it late will reduce the effort, and so 
will making it early, whereas an increase in effort is necessary 
in using this arrangement for regulating. In order to have a 
proper range for regulation by the ignition, the ignition should 
be normally set between properly early and very late, which 
gives poor economy. In any case where ignition is not used, 
as the beginning of a new effort, it may be assumed to take 
place on the beginning of combustion or the expansion stroke; 
the entire compression more or less must elapse between the 
valve gear at the charge and this beginning of combustion, a 
little less than a complete compression for delayed closure of 
the suction valve and a little more for the throttling action. 
In general it seems impossible to reduce the cycle of time to 
less than one stroke. 

With this cyclic time it is useless to attempt to govern 
closely any engine with less than two double-acting, four-cycle 
cylinders, or one double-acting, two-cycle cylinder. It is use- 
less to put a very sensitive governor or one of the highly refined 
inertia type on an engine that has been proved to be not worthy 
of it in the above mentioned respects. 

Examination of a number of valuable papers on some of 
the phases of this regulation problem that are common to steam 
engines shows that we may have many kinds of load, effort, 
governors and valve gears. 

To study adequately all the conditions appearing in this 
summary, including the unusually large number of variables 
under the five groups, more or less dependent, is a very 
tedious matter, but nevertheless worth while. From the large 
number of turning-effort diagrams, steam and gas engines, the 
nature of this effort-curve and its change with load, cylinder 
combinations, grouping of crank-angles, different inertias and 
reciprocating parts, have become fairly well known. To those 
not familiar with such turning-effort diagrams of gas engines, 


*Abstract from paper presented at the meeting of the 
Boston Branch of American Institute of Electrical En- 
gineers, January 9, 1907. 


reference may be had to Guldner, Haeder, Lucke, and numerous 


papers. A comparison of the gas engine, turning-effort diagram 


with that of the steam engine will show that it is possible to 
secure as regular an effort curve for the gas engine as for the 
steam engine; regular with respect to the number of fluctuations 
above or below the mean, and with respect to the Value of the 


co-efficient of fluctuation. That is to say, that the turning-effort 


diagrams for the gas and steam engine are equally good as 
computed under the constant load condition, and this is the 
only basis on which they have been computed. What happens 
when the load changes and before the governor has had time 
to balance the effort with resistance, will be different for the 
two classes of engine and different again for individual examples 
of each class. 

There is no use in attempting to regulate a gas engine that 
will not meet the first requirement of absolutely invariable 
indicator card with the valve-gear blocked in position. This is 
the first difference between the problem of regulating the gas 
engine and the steam engine, and must be checked. Only the 
best gas engines will give such invariable cards. The next 
step is to run the governor with all valve-gear connected, but 
with the engine at rest, the governor being driven from an ex- 
ternal source to determine valve-gear positions at different 
speeds of the governor. This requires very accurate speed- 
measuring apparatus. The next experimental check is to 
measure the mean effective pressure obtainable at all different 
positions of the valve-gear, it being blocked during measure- 
ments, and the engine held to about the proper speed with suit- 
able resistance and the governor cut out. From this the speed 
horsepower curve should be plotted, and there must be not too 
small a difference between mean speed at constant full load 
and the same at constant no load. The result should be checked 
by operating the engine with everything connected and a 
variable load. Every precaution should be taken to insure the 
governor operating valve from sticking either by tar or dust 
collection. The next important difference between the steam 
engine and gas engine regulation will come in as the result of 
cyclic interference in each. This requires calculation and ex- 
perimental check to obtain proper data on the necessary sen- 
sitiveness and type of governor fly-wheel effect, which should 
neither be too much nor too little in the light of the operation 
requirements. 

Failures to obtain proper regulation of gas engines from 
any of the cases mentioned, but chiefly from cyclic interference, 
have been overcome or rather avoided by the introduction of 
flexible couplings, consisting of leather link, spring, friction 
slip joints, centrifugal devices, all of which are intended to 
allow the driven rotor to move at a uniform speed, even though 
that of the driving engine should fluctuate. These devices have 
never been used on large units and are by no means solutions. 

Large gas engines are operated fairly satisfactory with 
twenty-five cycle alternators and the cyclic interference, while it 
is always noticeable, is not prohibitively bad. With 60-cycle 
work this is not the case; and gas-engine-driven, 60-cycle alter- 
nators must be so far pronounced unsatisfactory, though some 
are doing well. Considering the nature of the problem, its 
newness, its difficulty, and the more insistent demands of the 
public for economy of fuel, and ruggedness of construction 
than for close regulation up to the present time, I think that 
the gas engine has done extremely well. The wonder is, then, 
not that the gas engine cannot regulate as well as the steam 
engine, but that it regulates as well as it does. In the light 
of all this I feel that the gas engine has only just started on its 
career of usefulness. 

In conclusion, I believe that an intelligent examination 
of the nature of the problem of gas-engine regulation and 
the study of numerous diagrams, force and velocity, of the 
kind here presented, will result in the elimination of many 
of the present handicaps of the gas-engine cycle and make 
possible regulation as good as that of the steam engine. 
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CURRENT COMMENT 





The specific heat of steam is about one-half that of 
water, and consequently its temperature will be raised 
twice as much as that of water by applying the same 
amount of heat. 


The Tokyo electric railway is to be taken over by the 
municipality on March 31, the price being $38,750,000, to be 
paid in municipal bonds, bearing six per cent interest and 
redeemed in installments within twenty-seven years. 


Selective party line operation of telephones may be oov- 
tained by using ringers with armatures that respond only to 
the proper frequency ringing current. By means of a con- 
verter alternating current can be delivered at any one of 
four cycles that will call or ring on a four-party line with- 
out sounding the others. 


One kilowatt-hour will supply a 16-candlepower lamp 
consuming three and one-half watts per hour for eighteen 
hours. It will lift one ton to a height of 1,103 feet, or 
drive a ten-ton electric car over a distance of about three- 
fourths of a mile at a speed of eight miles per hour, vary- 
ing with the number of stops per hour. 


A high-pressure turbo-compressor has been devised by 
M. Rateau that is analogous to the centrifugal pump that 
bears his name. Cooling water is introduced into the par- 
titions and diffuser vanes. As compared with the recipro- 
cating compressor, compression is more nearly isothermal, 
and air is supplied regularly, instead of pulsating. It 
occupies much space, eliminates vibration, and is cheaper ir, 
operation. 


At Nelson, B. C., the Canada Zinc Company is almost 
ready to operate its plant for electric reduction of zinc, the 
first of its kind on the continent, although a similar plant 
is working successfully in Sweden, At the present time, 
much of the lead ore of the Slocan occurs with zinc, and a 
penalty is demanded by the smelters for zinc units when 
over ten per cent. This frequently means that the lead mine 
cannot be operated because of the zinc penalty, and because 
no values are obtainable for the zinc. 


Telephones equipped with service meters that are oper- 
ated by the subscriber when the desired number is obtained 
obviate nickel-in-the-slot machines. A counter in plain view 
shows the record so that the user at all times knows the 
status of his account with the operating company. The reg- 
istry is made by pressing a vibrator that also informs the 
central operator, so that it is impossible to signal without 
registering. As the device is located at the subscriber's 
station all registrations are made by him, and there is no 
possibility of his being charged with calls from other lines. 


The Chilean Government has commissioned an Amer- 
ican electrical engineer to study the feasibility of changing 
the first and second sections of the State railways for the 
use of electrical instead of steam power. The first section 
connects Valparaiso with Santiago, and is about one hun- 
dred miles long, and the second sections extends from San- 
tiago to Conception, and is about three hundred and fifty 
miles in length. Double track is being laid on the first 
section. At present the coal bills for the State railways are 
heavy, since a large proportion of the coal used is 
ported at a high cost. 


im- 


The Inland Waterways Commission, appointed by Presi- 
dent Roosevelt, is said to be preparing a report in advocacy 
of Government conservation of waterpower. Early action 
on this. subject will be urged, on the ground that the big 
electric and railroad companies of the country are attempt- 
ing to forestall action by the Government. The commission 
will hold that the Government can control the waterpower 
on all public lands and also in all navigable rivers of the 


country. It was on this theory that the waterpower rights 
at Niagara Fails were apportioned by the Secretary of 
War last year. 


Experiments recently made by Camille Flammarion, in 
Paris, show that under the effects of red light certain veg- 
etables, such as lettuce, grew fifteen times as fast as under 
blue light. On the other hand, blue light has remarkable 
preservative powers. An oak tree planted two years ago 
has kept its first leaves, which are now as fresh and vig- 
orous as when they first appeared. In the same way, ripe 
fruit, it is declared, can be kept fresh under a blue screen 
for twenty days without decay. The strawberry plant can 
be retarded for a similar period and then allowed to fruc- 
tify. The experiments are expected to have a wide applica- 
tion to market gardening. 

Tantalum has a specific gravity of 16.8, and is heavier 
than any common metal except gold and platinum, being 
much heavier than silver, lead or mercury. The only acid 
which will attack it is hydrofluoric, and then only when 
heated. It unites with hydrogen and nitrogen, even at low 
red heat, forming brittle metalloidal compounds. It 
unites with carbon, to form carbides. The metal is 
as hard as mild steel, and a little darker than platinum. 
It is obtained in the metallic reduction of the 
double fluoride, K:Ta F:, by metallic sodium, and the result- 
ing metal is repurified by heating in a vacuum. The metal can 
also be obtained by igniting the brown tetroxide of tantalum 
as a filament in a vacuum. 


also 
pure 


state by 


Vice-Consul-General Robert B. Jones, of Guayaquil, 
makes the following report on the street car systems of 
that Ecuadorian port: The Board of Directors of the Guay- 
aquil Tramway Company, a mule car line, announces that on 
January 1, 1908, its capital stock will be increased from 
$250,000 to $375,000 United States currency. Up to the 
present time, this company has had a monopoly of the street 
car business of this city, and for some years past has paid 
to its stockholders about twenty per cent annually in div- 
idends. The increase in the capital stock will be effected 
by calling in and canceling the present certificates of 
stock and issuing new certificates to the holders thereof, 
who will receive three shares of the stock for each 
two shares of the old. Work on the electric street 
car line has been resumed, and is being pushed to completion 
as rapidly as possible. It is expected that a portion of it will 
be in operation early in 1908. 
granted by the city some months ago, to an independent 
company. 
will 


new 
new 


The charter for this line was 


It is believed that eventually the new company 


either absorb the old company or be 


and that the whole system will then be electrified. 


absorbed by it, 


An Austrian has invented an electric rat-killing device 
that should appeal to a Board of Health fighting bubonic 
plague. According to the “Scientific American,” it consists 
of several rows of metal points arranged a short distance 
apart beside each other, connected partly to the positive 
and partly to the negative terminals of an electric high- 
tension c‘rcuit. The animal, on coming into contact with 
these points, is killed by the electric shock; the point effect 
at the contact with the animal causing the electric current 
to enter the interior of the body. Between the several rows 
of points there is placed a bait to attract the animals to be 
caught. The points are arranged inside of a vessel provided 
with an elevated edge, so that the victims, after being elec- 
trocuted and thrown aside, remain in the The 
apparatus is designed to be readily lowered into drain pipes, 
etc., in order afterward to be removed along with the killed 
animals. According to reports in the Austrian press, experi- 
ments have been made on this apparatus at the electric 
factory of Signor Galatti at Trieste with exceedingly satis- 
factory results. It is said that the apparatus is so designed 
as to kill only rats and similar vermin, while in no way en- 
dangering domesticated animals. 


vessel. 
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EDITORIAL. 


Luther Burbank says that you can change the 
nature of a plant only by changing its environment. 


ELECTRICITY It is the same with man. There is 
FOR posi probably no single factor that has 
FARMER. done, and is doing, more to change 


his environment than electricity. 
This is particularly noticeable with the intelligent 
farmer of the present when compared with the 
agrarian of the past. He is surrounded with books 
and papers that tell him today what the world did 
yesterday. He can go to the city quickly, safely and 
cheaply in an electric car. He need never be lonely, 
for the telephone puts him in instant communication 
with his neighbors. These lift out of the narrow rut 
of provincialism, and energize into a reasoning, think- 
ing being, what might otherwise be a mere clod. 
But this metamorphosis is yet in its preliminary stages. 
Even today there are those who would tickle the 
ground with a hoe and expect it to laugh with a har- 
vest. Progress requires initiative. These conveni- 
ences already named have been given by others. In- 
stalling electric lights in the home and barn is but a 
step in the right direction. He has not lived to the 
full measure of his ability who owns, but does not 
create. 

The many labor saving applications of motor 
drive to chores and cultivation requires the exercise 
of some ingenuity. We have seen fields figuratively 
furrowed by a net work of wires carrying potential 
power that has never been tapped for the farmer’s 


use. The vagaries of the wind are relied on for 
pumping, a horse whim is used for stacking and 
baling hay, and the hired man cuts wood and chops 
feed. Any and all of these could be done better and 
quicker with an electric motor. The wind either does 
not blow when needed, or blows too hard and de- 
stroys the mill. The feed and shoeing of a team has 
been estimated to cost $466 a year, while the repair 
and replacement of harness together with time spent 
in caring for the animal add at least $34, making a 
total of $500. It costs as much to hire and keep a 
man. A motor only consumes current when working, 
and is never sick. The women folks also will need 
less help and have more time if their churning, wash- 
ing, ironing and sewing are done by electric power. 
The work of caring for lamps and stoves and of pre- 
paring the fuel is unnecessary with electric lighting, 
heating and cooking. 


Heretofore, the main argument in favor of the 
horse has been his flexibility. The same beast can 
be used for hauling, plowing and driving machinery, 
and convenience in this respect has offset a greater 
cost of power. A California ranch of one hundred 
acres needs about five horses to do the work, which 
can be done cheaper with four portable motors that 
can be belted up in less time than it takes to harness 
a team of horses. In other lines of work the electric 
motor has proved to be the most flexible power pos- 
sible. 

In this country steam harvesters and threshers 
are no more successful than would be electric. In 
Germany plowing and cultivating are regularly done 
with implements hauled by electric driven cables. 
In Italy seven and a half acres are plowed to a 
depth of six inches in ten hours with a 15-horsepower 
motor. In France and Switzerland, where water is 
abundant, the farmer generates his own current. On 
this Pacific Coast water for irrigation comes from the 
mountains. Why should not the power? 

We have devoted our discussion to practical actu- 
alities without investigating the demonstrated merits 
of electric forcing of plant growth for a profitable out- 
of-season market by soil electrolysis and artificial arc- 
lighting in hot-houses. We have not dwelt in the preg- 
nant possibilities of electric incubation. We have not 
shown how valuable products may be saved from 
blighting frost and impending storm by working at 
night with electric light. These weather forecasts, by 
the way, are now communicated to the farmer by tel- 
ephone or telegraph long enough in advance to give 
ample warning. Italian wines are now artificially 
“aged” by electrolysis, and a fine bouquet is pro- 
duced by the liberation of nascent oxygen. Electric 
bleaching of beet sugar offers great possibilities. No 
inspector could condemn milk from an electrically- 
clipped cow, housed in an electrically-lighted barn, 
fed with forage chopped by an electric motor, and 
milked by an electric milking machine, especially if 
the milk, and mayhap water, be electrically sterilized. 
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We will not exhaust the subject by dwelling on a 
recently patented electric rat and insect killer, but 
leave to our readers the pleasures of these day dreams 
that will soon materialize. 

But there is one fact that our heedless farmers 
will realize all too soon, and that is the impoverish- 
ment of the soil resulting from export farming. 
Some form of nitrogenous fertilizer must needs be 
added even to the rich soil of the West. While 
natural fertilizers are all but exhausted, artificial ones 
are now cheaply produced electrically. We refer to 
calcium cyanamide, which is produced in large 
quantities by passing nitrogen over heated calcium 


carbide, a product of the electric furnace already 
familiar to those using acetylene lighting. Thus does 
science aid Nature. 

The position of the central station manager here 
is much like that of the butcher who puts in expensive 
refrigerating plants and pays high freight bills to sell 
meat in a distant market while his neighbors are liv- 
ing on salt pork and embalmed beef. This field has 
lain fallow for a long time. It can be easily cul- 
tivated at odd times, so as not to interfere with the 
other work of the station. Little farm work is done 
during peak load, and the curve can be equalized in 
no better way. With these conditions a rate can be 
offered low enough to attract the farmers, who will 
also prove the truth of the adage, “the more he gets 
the more he wants.” The profits from No. 1 hard at 
fifteen bushels per acre, are insignificant in com- 
parison. 


WYNN MEREDITH WITH SANDERSON & PORTER. 


Wynn Meredith has become a member of the well- 
known firm of Sanderson & Porter, electrical engineers, of 
New York City, having severed his connection with Hunt, 
Dillman, Meredith & Allen. Mr. Meredith will handle the 
Western business of Sanderson & Porter, with headquarters 
in the Union Trust Building, San Francisco. This company 
has done the engineering and construction for many electric 
enterprises in the Northwest, including the Spokane Inland 
Railway system. They also have charge of the Stanislaus 
Power Co.’s installation, which will be rushed to completion 
as soon as possible, as all arrangements for financing it have 
been completed. Mr. Meredith needs no introduction other 
than the excellence of his work, as shown in the construc- 
tion of power plants from British Columbia to Mexico. 
His recognized standing as an engineer and his executive 
ability as a constructor is stated to be second to none on 
the Coast. This is witnessed by the installation of the Van- 
couver Power Co. As described in the “Journal of Elec- 
tricity, Power and Gas,” of January and February, 1906, 
it included the dam at the outlet of Coquitlan Lake for 
storage, a 2.21-mile tunnel connecting Coquitlan with Trout 
Lake, the dam at the latter, the pipe line and the power 
house, all of which was executed under his direction. 


PUBLICATIONS RECEIVED. 


The following papers and discussions appear in the Feb- 
ruary, 1908, Proceedings of the American Institute of Elec- 
trical Engineers: Gas Engine Regulation for Direct-Con- 
nected Units, by Charles E. Lucke. The Non-Synchronous 
Generator in Central Station and Other Work, by W. L. 
Waters. Some Developments in Synchronous Converters, 
by Charles W. Stone. Some Features of Railway Converter 
Design and Operation, by J. E. Woodbridge. Discussion on 
“Comparative Performance of Steam and Electric Loco- 
motives.” Discussion on “High-Tension Transmission.” 
Discussion on “Proposed Code of Ethics.” 

The Proceedings of the American Society of Mechanical 
Engineers for February, 1908, contains its usual quota of 
Society notes, including the first chapter on the History of 
the A. S. M. E. The papers printed are: “A Simple Method 
of Cleaning Gas Conduits,” by W. D. Mount, and “A 
Rational Method of Checking Conical Pistons for Stress,” 
by Prof. Geo. H. Shepard. Contributed discussion on a 
number of gas engine papers conclude the issue. | 


TRADE CATALOGUES. 


Bulletin 501, from De Laval Steam Turbine Company, 
of Trenton, N. J., illustrates and describes their turbine en- 
gines, separate or driving dynamos and blowers; also cen- 


trifugal pumps, turbine or motor driven. 


The Electric Journal sends a copy of their new Four- 
Year Topical Index. This index contains, in convenient 
form, references to all of the important engineering articles 
which have appeared in the issues of the Electric Journal 


from the first issue to date. 


The Western Electrical Instrument Co., of Newark, 
N. J., send circulars of the new Weston A. C. Switchboard 
Instruments and of the new Weston Eclipse D. C. Switch- 
board Voltmeters and Ammeters, which will interest all 


central station men and switchboard users. 


Westinghouse Circular, No. 1104, from the Westinghouse 
Electric and Manufacturing Company, shows their entire 
line of portable meters. The circular is well illustrated, with 
exterior and interior views. The large number of connection 
diagrams employed fully illustrates the application and use 
of meters for measuring the various classes of single and 
polyphase circuits, which should prove of value to engineers 
called upon to do this class of testing. The testing of serv- 
ice type integrating wattmeters by means of the portable 
integrating test meter has received special attention, and 
should prove of interest to central-station meter men. A 


complete index is employed, thus permitting ready reference 
to any desired subject. 


In Bulletin No. 4559, the General Electric Company, 
Schenectady, N. Y., describes lines of motor-starting rheo- 
stats and panels for direct current. In order to facilitate 
the installation of motor-starting devices, the General Elec- 
tric Company has perfected a line of motor-starting panels 
in which there is no multiplicity of the terminals to give 
trouble from bad or incorrect connections; space, labor and 
time are saved; maintenance is reduced, and satisfactory 
operation, immediate and permanent, is obtained. The bul- 
letin shows a variety of these panels in which different 
types of starting rheostats are used, the rheostat being 
combined with a line switch and fuses, or with a double- 
pole circuit breaker. Dimension diagrams for the different 
capacities of rheostats and panels are included. 
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METHOD OF ELECTROLYZING SALTS. 
Jasper Whiting, Niagara Falls, N. Y. 

The method of effecting electrolytic decomposition of 
salts, consisting in passing an electric current through the 
electrolyte to a mass of liquid metal, and maintaining sub- 
stantially the same mass of liquid metal as a cathode for a 


877,537. 





period of time, then, while maintaining a body of electrolyte 
in the decomposing chamber, withdrawing the mass of liquid 
metal, and replacing it with a fresh mass of liquid metal, the 
same angular relation between the adjacent surfaces of the 
electrodes. being maintained throughout the cycle of opera- 
tions. 


STORAGE BATTERY. — 877,889. William Gardiner, 
Chicago, Ill., assignor to Commercial Storage Battery Co.. 
Chicago, III. 

A grid comprising oppositely disposed series of horizon- 
tal containing bars of a triangular cross-section set with 





apex outward, and a series of oppositely disposed vertical 
strengthening bars, each bar being provided with a series 
of inwardly flaring lugs or teeth, the teeth of oppositely dis- 
posed bars being in staggered relation to each other. 


PRINTING-TELEGRAPH. 
New York, N. Y. 
A printing telegraph comprising in combination trans- 


877,822. John C. Barclay, 





mitting means including pulsatory-current producing means 
arranged to produce periodic current pulses in a line and 


THE JOURNAL OF ELECTRICITY, POWER AND GAS. 





[Vol. XX—Ne. 7 


means for prolonging at will any one of such pulses; a line 
circuit; and receiving means including a plurality of char- 
acter-magnets corresponding each to a different character, 
and corresponding in number to the characters to be printed, 
one or another of said magnets adapted singly to cause the 
printing of any one of such characters, a sunflower selector 
comprising contacts for the different character magnets, and 
a separator relay controlled by the line circuit and con- 
trolling the circuits through said sunflower to the several 
character magnets and arranged when operated by a pro- 
longed pulse to cause the character magnet in circuit +t 
that instant through the sunflower to operate. 


ELECTRIC HEATER. 877,843. Edmund F. Hoskins, 
Evanston, IIl., assignor to The Hoskins Company, Chicago, 
Ill. 

An electric heater, comprising, in combination, a handle- 


stem, a coiled insulated resistance-wire on stem, and having 





its ends extended along the same forming terminals, and a 
metal heat-transmitting head cast about wire in intimate 
contact with the insulation thereon. 


CENTRIFUGAL PUMP. 
Chicago, Ill. 

In a compound-piston centrifugal pump, the combina- 
tion of a suitable main casing and a compound piston jour- 
naled to rotate therein, said piston being internally sub- 
divided to form alternate chamber-passages the flow-direc- 
tion through each of which is substantially non-radial, and 
port passages the flow-direction through which is radial, 


877,484. Everett W. Brooks, 





port passages being arranged to afford communication be- 
tween successive ‘chamber passages and between the latter 
and the discharge space outside the piston and within the 
casing, One or more radially extending impelling walls in the 
primary chamber or chambers and suitable radially extend- 
ing impelling walls in one or more of the succeeding 
chambers. 
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INDUSTRIAL 


MULTIPLE LUMINOUS ARC LAMP. 


The luminous metallic are is recognized as one of the 
most efficient and best all-around street illumination in com- 
mercial use. This system of street lighting having passed 
the experimental stage, is now in quite general use. For 
low voltage, direct current multiple circuits, however, there 
has been but little use made of the luminous arc lamp. 

The General Electric Company has now on the market a 
luminous arc lamp for operation in multiple on direct cur- 


rent circuits of from 100 to 125 volts. The general form 





FIG 1, 
of this lamp can be seen by referring to Fig. 1. The casing 
is of solid copper, with a black oxidized finish and of suff- 


cient thickness to form a durable housing for the lamp 
mechanism, as well as a substantial support for the outer 
globe and its supporting ring. 

Figure 2 is an interior view, showing the mechanical 


construction. of the lamp. The main frame consists of a 
14-inch iron pipe connecting the top and bottom castings. 
This method gives a rigid construction, and at the 
time provides a suitable center draft.or chimney for dis- 


At the top this chimney is pro- 


same 


posal of the arc fumes. 
tected from rain and snow in 
terfere in any way with the 
required for the proper action of the arc. 


such a manner as not to in- 


natural and uniform draught 


The upper or positive electrode consists of a drop forg- 
With a large volume of copper and a large 
radiating surface, it is possible to keep this electrode at a 


ing of copper. 
low temperature. This condition, together with the peculiar 
characteristics of the luminous arc, results in a slow wearing 
away of the copper. The copper electrode in a 4-ampere 
lamp will require renewal after about 1,800 hours operation; 
or with an average burning of 5 hours per day will last 
about one year. 


The lower electrode which is responsible for the flaming 
characteristic of this lamp is an iron tube about 34-inch in 
diameter filled with a prepared composition. One electrode 
only is used at each trimming, with a life of about 150 hours. 

There are two single magnets, armatures 


with two 


mechanically connected. The action is positive, and at the 
same time remarkably sensitive, responding quickly to any 
variations of the line or a close 
regulation of the current. 

In general, the lamp 
than the enclosed lamp, as 


arc, and thus maintaining 


needs little attention; less in fact, 
globes 


and gas caps to require careful handling, cleaning and re- 


there are no enclosing 





mG. 2. 


newing. The luminous are lamp is especially recommended 


for the lighting of foundries. machine shops, train sheds, 
freight houses, drill halls and riding academies. 


CARBON BRUSHES. 


The use of carbon for dynamo brushes was 
Prof. G. Forbes in his patent of 1885. 
of street-railway motors and all machines on which the posi- 
tion of the brushes must be fixed, would not be practical with- 


suggested by 
To-day the operation 


out the use of carbon, as sparkless commutation at all loads 
is only possible when carbon brushes are used. 

In the early days of manufacturing carbon for electrical 
purposes, a variety of materials and elaborate methods were 
required. To-day fewer raw materials are used, the methods 
are much simpler, and the finished carbon is much more 
reliable than heretofore. Formerly it 
imagine the process of manufacturing carbon a dark secret 
which was carefully guarded. Many manufacturers still hold 
to this idea, and watch their premises as if they were nursing 
some deep mystery whose rare value depends on secrecy. 
As a matter of fact, however, the manufacture of carbon, if 
it is to be a success, is a straight-forward business proposi- 
tion which must be run on good business principles. Then, 
with proper care in procuring raw materials which come up 
to specifications, with powerful machinery for handling the 
mixes and forcing the carbon into desired shapes, with suit- 
able kilns for carbonizing, the carbon product can compete 
with any turned out by factories of long standing which still 


Was customary to 
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adhere to the methods of the alchemist guarding the secret 
acid which turns the base metal into gold. 

To-day the use of carbon is larger than ever, as there is 
hardly a branch in the electrical field which does not require 
it in one form or another. Carbon for brush purposes forms 
one of the most important branches, and the manufacture of 
a good brush for street-railway use is a field in itself. A 
brush which will stand up and give good service in this work 
has been the object of the manufacturers for years. Such a 
brush must combine many qualities, for in no other service 
do brushes meet with such hard usage. In addition to elec- 
trical qualities, they must have many mechanical qualities 
also, for in this field they are subjected to severe mechanical 
stresses and strains accompanied by rapid variations in cur- 
rent and voltage. 

Many street-railway brushes have been tried, but those 
most commonly used are composed chiefly of petroleum coke, 
a product of the distillation of crude petroleum, graphite, 
introduced for tempering and lubricating purposes, and re- 
fined hard pitch and heavy oils which act as bonds. 

The petroleum coke, which is almost a pure carbon, comes 
from the oil refineries in large, porous lumps. These lumps 
are broken up in crushers to about the size of nut coal and 
then calcined in retorts until all volatile matter is driven off, 
losing thereby about thirty per cent of their weight. This 
calcined coke is then ground very fine, conveyed to bolting 
machines and only that part which passes through closely- 
woven silk is used in the brush mixes. This dust, in passing 
through bolters, is freed from any large particles of carbon 
or grit from the grinders, presence of which in the brushes 
would tend to cut the commutators. Up to a few years ago, 
natural graphite, a good grade of which comes from Mexico, 
was very largely used. Now, the graphite made at Niagara 
Falls has taken the place of the natural, to a large extent. 

The finely-ground coke, graphite, pitch and oils, are care- 
fully mixed in definite proportions and thoroughly kneaded 
in large steam-jacketed mixers designed for this purpose. 
The pitch is melted by the heat and the whole is worked 
together into a uniform plastic mass. This is put in moulds 
and pressed into shapes, called cheeses, which are then 
placed in powerful hydraulic presses capable of exerting a 
pressure of hundreds of tons. 

These presses force out the cheese through dies into 
strips which are cut inte lengths such as can be conveniently 
handled. These “green carbon” strips are packed in kilns 
which are fired for several days. For a day or two the kilns 
are fired very slowly, with open doors, but after the whole 
mass has been dried throughout, the temperature is grad- 
ually raised until there is an intense white heat in the kilns, 
which thoroughly carbonizes the pitch and oils which have 
served their purpose as bonds, leaving a homogeneous and 
uniform carbon. When the heat has been maintained a suffi- 
cient length of time, the kilns are hermetically sealed and 
allowed to cool down gradually, in order that the carbon 
will not be cracked by too sudden lowering of the tempera- 
ture. 

As soon as the kilns have cooled sufficiently, the carbon 
strips are removed, brushed off and are then ready for the 
finishing machines, which turn out the brushes into the 
various sizes required by the trade. Cutting these strips into 
brushes of the proper dimensions is not such a simple matter 
as it would seem; although a good carbon brush will slide 
over a commutator for a long period with very little, if any, 
cutting, yet if it is attempted to cut the carbon itself, the 
edge will be taken off the hardest steel in a very short time. 
The most efficient way of handling carbon is by grinding, 
and for this purpose carborundum or the diamond are the 
abrasives most successfully used, though even these must 
be constantly watched and frequently replaced. 

Copper plating carbon on a large scale offers more diffi- 
culties and requires a great deal of thought and attention. 
Many electroplaters who have successfully plated the metals, 


fail in their attempts to deposit a permanent coating on car- 
bon, for this material, being more or less porous, readily 
absorbs the plating solution. Unless this solution is removed 
from the carbon as soon as it is taken from the bath, the 
acids in it will creep out and destroy the plating. 

The idea of plating brushes is to give them a good metal- 
lic contact with the holders. On generators and stationary 
motors, this works very well, but for railway motors, where 
there is constant rubbing of the brush on the holder, it is 
doubtful as to the benefit derived. Some claim that it is a 
disadvantage, as the copper generally wears off and occa- 
sionally it will roll up between the brush and holder, causing 
the brush to stick fast; this, of course, gives immediate 
trouble. Some of the largest systems in the country are 
to-day using an unplated brush in their motors, and claim 
better results thereby. 

Modern street-railway service demands a uniform, close- 
grained, dense brush, free from cracks and flaws, hard 
enough to withstand the ordinary mechanical strains and 
jars which cannot be avoided in street-railway work. The 
brushes must offer sufficient contact resistance and be thick 
enough to allow the right amount of time to the act of com- 
mutation. The proper thickness of the brush is determined 
by the designer and builder, and the brush holders made ac- 
cordingly. Care must be taken to see to it that in replacing 
the holders when worn out, that the original dimensions are 
strictly adhered to and the brushes used are not too thin. 

To get good service from a brush, the following is nec- 
essary: 

The commutator must be in good condition, free from 
high or loose bars, flat spots, grooves or ruts, etc. 

Brush-holder rods must be firm and steady, so that the 
vibrating of the machine when running will not cause chat- 
tering of the brushes. 

The brush holders must be properly spaced. This spac- 
ing should not be approximate, but exact, for it takes only 
a very slight displacement to cause sparking. A _ suitable 
gauge for checking the spacing of the brush holder is easily 
made, and should be on hand for each type of motor in 
service. 

The spring tension must not be too great, for if this is 
the case, cutting will start and grooves will be formed. 

The brushes must be snug in the holders. If too tight 
they will stick and cause arcing; if too loose, chattering and 
its consequent sparking. 

The brush must not have too much inertia, as it must be 
free to rise and fall, so that it can follow the commutator 
should it for any reason be slightly elliptical. 

Many motor troubles are attributed to the brushes, for 
which they are in no way responsible. This is due to the 
fact that trouble caused by weak or annealed springs, wrongly 
spaced brush holders, high bars, flat spots, short-circuited or 
open armature coils, etc., first show at the brushes in the 
form of chattering and sparking, arcing and flashing, or 
“bucking over.” In many cases, brushes are expected to 
correct all motor troubles which naturally arise in railway 
service. Many of these troubles could be avoided or checked 
before serious consequences follow, if careful inspection and 
proper repairs were provided. Poor or defective brushes 
can cause trouble enough, but the best brush cannot fill all 
the requirements that are sometimes demanded of it. With 
careful inspection by one familiar with the principles upon 
which a street-railway motor is built and run, and good 
brushes properly fitted to the commutator at the start, many 
of the troubles commonly attributed to the brushes will dis- 
appear and increased efficiency of the motors and a reduc- 
tion of the maintenance cost will be sure to follow. 

The American Carbon & Battery Co., of East St. Louis, 
Ill., who for many years have been manufacturers of high- 
grade carbon brushes, have appointed Pierson, Roeding & 
Co., of San Francisco, Seattle and Los Angeles, their exclu- 
sive Pacific Coast agents. 
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NEWS NOTES 


WATERWORKS. 


Piedmont, Cal—The Trustees have appropriated funds for 
the placing of 20 fire hydrants throughout the recently incor- 
porated town. 


Sonora, Cal.—The Experimental Gulch Mining Company 
is preparing to take up 2,000 feet of pipe line and to replace it 
with larger pipe. 


Davis, Cal_—Plans have been completed for the water and 
sewer systems for the State dairy farm at this place and bids 
will be called for very soon. 


San Diego, Cal.—At the last meeting of the Board of 
Public Works, the superintendent of the water department 
was authorized to buy 160 lengths of cast-iron mains. 


Santa Clara, Cal—W. M. Conéannon, of San Francisco, 
has been awarded the contract for supplying material for the 
new water tower and tank for the city waterworks, at $994. 


San Bernardino, Cal—Bids are being received by the 
Board of Water Commissioners for the furnishing and deliv- 
ery of 1,300 feet of 6-inch and 2,700 feet of 4-inch cast-iron 
pipe. 


Azusa, Cal.—The City Trustees have awarded a contract 
for furnishing and laying 8-inch water pipe on Center Street, 
between Azusa and San Gabriel Avenues, to the B. R. David- 
son Company, at 59 cents per foot. 


Yuba, Cal—The City Trustees have decided to take up the 
matter of supplying water for fire protection in this place. 
They will act in conjunction with C. B. Andross, who is to 
put in a waterworks system here. 


Woodland, Cal.—The first carload of water pipe for the 
extension of the local water system arrived from Chicago a 
few days since and work on the authorized extensions will 
begin as soon as the weather settles. 


Searchlight, Nev—A seven-mile pipe line is about com- 
pleted from Budweiser Springs to the Orange Blossom Ex- 
tension mines near here, and it is now proposed to extend 
the line ten miles further and secure additional water sup- 
plies. 


Vallejo, Cal—Acting on legal advice given last week, the 
Board of Trustees has decided to recede from its former 
position and go ahead with the laying of the seven-mile pipe 
line for the municipal water system. D. H. Fleming, of this 
place, has the contract for laying the pipe. 


San Francisco, Cal—The Fairfax Villa Company, owner 
of several hundred acres of land back of Fairfax Park, has 
bonded this property to the Fairfax Water Company for 
$165,000. The latter company is understood to be in favor of 
laying a water system into southern Marin County in com- 
petition with the companies now operating there. 


Oakland, Cal.—The City Council will within the next week 
or two take up the matter of fixing the rates for the ensuing 
year. The matter has been left largely in the hands of Chair- 
man Pendleton, who last year succeeded in getting the com- 
pany to acquiesce in a ten per cent reduction to private 
parties and a twenty per cent reduction to the city, thus 
avoiding the usual litigation on the subject. The cut made 
a year ago is figured as having effected a total saving to con- 
sumers of about $125,000. 


Pasadena, Cal—The City Council has accepted a report 
from a committee showing the amount of improvements to 
the plant of the West Side Water Company which will be 
necessary in case it is -voted to issue the 


necessary 
bonds. The itemized list is as follows: New street mains, 
$14,042; meters, $4,001; water-level gauge, $135; water- 


testing plant, $97; pumping plant at Sheep Corral Springs, 
$8,358; pumping plant at Glenarm Street, $488; Grand 
Avenue pump house, $78; Bradford Street pump and tunnel 
plant, $337; Culver wells, $881; Orange Grove Avenue reser- 
voir, $184; office furniture, $925; street improvements, $5,478, 
and other items, bringing the total to $38,647. 


TRANSPORTATION. 


Bisbee, Ariz—It is reported that the Warren-Bisbee 
electric railway system will be connected with Douglas. For 
this work only eight miles of grading would be required. 


San Diego, Cal—The City Council has referred to the 
street committee the petition of the San Diego Electric Rail- 
way Company for a franchise to build 
Spreckels Heights. 


an extension to 


San Francisco, Cal.—At the adjourned meeting of the 
Presidio & Ferries Railroad Company, held here this week, 
the old officers of the company were re-elected. No change 
in the present policy of the company was decided on. 


San Francisco, Cal.—According to reports in the local 
papers, plans for an electric railroad between San Francisco 
and San Jose, to be known as the Peninsular Railroad, have 
been completed by the Southern Pacific. It is believed the 
road will be in operation some time this year. 


San Francisco, Cal——The Public Utilities Committee of 
the Board of Supervisors has decided to recommend that the 
temporary permit for the United Railroads to operate electric 
cars on the outer tracks on lower Market Street, shall be 
extended thirty days from February 11th. 


Stockton, Cal.—Rumors continue to circulate here as 
regards the Central California Traction Company, one of the 
companies financed by the California Safe Deposit & Trust 
Company. It is asserted that the company will change hands 
before the end of the present month, and that the new 
ownership will bring it under the control of the Harriman 
railroad interests. 


Redlands, Cal.——The Redlands Central, the new electric 
railway system here, will, it is announced, begin securing 
rights of way for the proposed line out Brookside Avenue 
to Riverside. C. H. Chestnut and C. H. Dunn, promoters of 
the Redlands & Yucaipa line to connect this city with the 
summer resort of Oak Glen, say that the road will be con- 
structed by next summer. 


Vallejo, Cal—C. A. Nelson, a contractor who has been 
doing work for the Western Pacific Railroad Company, was 
in Vallejo a few days ago, in connection with the Vallejo & 
Northern. He stated that the Western Pacific interests are 
behind the Vallejo & Northern, and that a portion of the 
$50,000,000 loan obtained by the former would be used for 
the construction of the latter from Vallejo to Sacramento, at 
which city a union depot for the two roads would be built. 
Work on the Vallejo line will be resumed, according to Mr. 
Nelson, on May Ist. 
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FINANCIAL. 


San Francisco, Cal.—The City Attorney has advised the 
Board of Supervisors that the charges fixed for water can- 
not be varied for various parts of the city, nor for various 
companies. The question came up in the matter of fixing the 


rates for the County Line Water Company. 


Pasadena, Cal.—Stockholders of the Lake Vineyard Land 
& Water Company have been notified of an election to be 
held on January 24th, for the purpose of voting on a propo- 
sition to dispose of the company’s property to the municipal- 
ity for a consideration of $382,500 plus $88,000, the cost of 


improvements. 


Oakland, Cal——It is announced from the District Attor- 
ney’s office that a motion will soon be made in the Federal 
Court to dismiss the injunction restraining the county of 
Alameda from selling the property of the Contra Costa 
Water Company for non-payment of taxes. Taxes to the 


amount of $104,000 are involved in the suit. 


San O’Connell has 


again filed with the Board of Supervisors, a copy of his peti- 


Francisco, Cal.—Attorney Daniel 
tion, in which he requests the Board to rescind the fran- 
chises granted the Home Telephone Company and the over- 
head trolley privilege of the United Railroads. The peti- 


tioner asks for a hearing before the Board. 


Los Angeles, Cal.—According to a report filed here by 
the secretary of the Pacific Light & Power Company, the 
company earned, during 1907, $413,142 in profits. The earn- 


ings from light in the city were $463,882, and from power 


in the city, $525,894. The total earnings being $1,281,055, 
there is left $291,277 as the profits on the sale of light and 
power outside of the city. The total expenditures made 
during the year, both inside and outside of the city, were 


$867,912. 





OIL. 


Bakersfield, Cal.—It is asserted here that W. H. Porter, 
president of the Associated Oil Company, has agreed to pay 
the independent producers of the Kern and Coalinga districts, 
sixty cents per barrel for their product. It is held that the 
agreement at this figure will call for 10,000 barrels daily for 
two years. 


Salt Lake City, Utah—The Star & Crescent Oil Com- 
pany, operating in the Virgin River field, has finished its sec- 
ond well, and reports having secured oil at the first producing 
strata. Oil was tapped in the first well at a depth of 590 
feet, and the same strata was cut in the second well, 
1,000 feet west of the first one, at a depth of 615 feet. 


about 


Los Angeles, Cal—An agreement has been reached be- 
tween the Associated Oil Company and the Graciosa Oil 
Company, by the terms of which the former has taken over, 
the 20,000,000-barrel Japanese 
This will relieve the Graciosa Company from the 


for the time being at least, 
contract. 
necessity of going into the open market to get oil to fill its 
contract. The demands made on the Graciosa fields for 
local refining purposes have cut deeply into the supply avail- 


able for export. 
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CLASSIFIED LIST OF ADVERTISERS 





Air Compressors 

Hunt, Mirk & Co. 
Aiternators 

California Electrical Works 

General Electric Co. 
Aluminum Electrical Conductors 

Pierson, Roeding & Co. 
Annunciators 

Electric Appliance Co 

California Electrical Works. 

Sterling Electric Co. 

Partrick, Carter & Wilkins Co. 
Asbestos Products 

Johns-Manville Co., H. W. 
Bases and Fittings 

Chase-Shawmut Co. 
Batteries, Primary 

California Electrical Works 

Standard Electrical Works 
Batteries, Storage 

Western Electric Co. 

Sterling Electric Co. 

Electric Storage Battery Co. 
Boilers 

Moore, C. C. & Co., Inc. 

Standard Electrical Works 

Tracy Engineering Co 

Hunt, Mirk & Co. 
Boiler Compounds 

Dearborn Drug & Chem. Wks. 

Johns-Manville Co., H. W. 
Buffers 

Northern Electrical Mfg. Co. 

General Electric Co. 
Building Material 

Johns-Manville Co., H. W. 
Building Paper 


Johns-Manville Co., H. W. 


Cable Clips and Hangers 
Chase-Shawmut Co. 
Circuit Breakers 
Fort Wayne Electric Works 
Electric Appliance Co. 
Sterling Electric Co. 
General Electric Co. 
Condensers 
O. C. Goeriz & Co. 
ea Chas. C. Co., Inc. 
. H. Wheeler Mfg. Co. 
nan 
American Circular Loom Co. 
Electric Appliance Co. 
Sterling Electric Co. 
Conduit and Moulding Hangers. 
Chase-Shawmut Co. 
Conduit Fixtures 
Sterling Electric Co. 
Electric Appliance Co. 
Cooling Towers 
O. C. Goeriz & Co. 
Moore, Chas. C. Co., Inc. 
Tracy Engineering Co. 
Cross Arms 
Sterling Electric Co. 
Electric Appliance Co. 
Dynamos and Motors 
Brooks-Follis Elec. Corp. 
California Electrical Works 
Crocker-Wheeler Co. 
Electric Appliance Co. 
Sterling Electric Co. 
Fort Wayne Electric Works 
General Electric Co. 
Holtzer-Cabot Elec. Co. 
Northern Elec. Mfg. Co. 
Standard Electrical Works 


ls. Se ee. 1 iin. Bin Gl teint. Elec. & Mfg. Co. 
Wagner Elec. Mfg. Co. 
Elevators 
Van Emon Elevator Co. 
Electric Car Heaters 
Johns-Manville Co., H. W. 
Northern Electrical Mfg. Co. 
Electric Grinders 
California, Electrical Works 
General Electric Co. 
Northern Electrical Mfg. 
Electric Heating Devices 
Electric Appliance Co. 
General Electric Co. 
Johns-Manville Co., H. W. 
Electrical Instruments 
Electric Appliance Co. 
Cutter Co., The 
Sterling Electric Co. 
Fort Wayne Electric Works 
General Electric Co. 
Johns-Manville Co., H. W. 


Westinghouse Elec. & Mfg. Co. 


Weston Elec. Instrument Co. 
Electrical Machinery 
Crocker-Wheeler Co. 
California Electrical Works 
Electric Appliance Co. 
General Electric Co. 
Northern Electrical Mfg. Co. 
Standard Electrical Works 
Sterling Electric Co. 
Electric Polishers 
Northern Electric Mfg. Co. 
Electric Railway Appliances 
Pierson, Roeding & Co. 
General Electric Co. 
Johns-Manville Co., H. W. 





Electrical Supplies 
California Electrical Works 
Sterling Electric Co. 
Electric Appliance Co. 
General Electric Co. 
Standard Electrical Works 
Johns-Manville Co., H. W. 
Chase-Shawmut Co. 

Electric Ventilating Fans 
Sterling Electric Co. 
California Electrical Works 
General Electric Co. 
Northern Electrical Mfg. Co. 


Engines, Boilers, Heaters, etc. 
Moore, Chas. C. Co., Inc. 


Engineers, Chemical 
Smith, Emery & Co. 
Moore & Co., Chas. C., Inc. 
Standard Electrical Works 
Tracy Engineering Co. 
Westinghouse Machine Co. 
Hunt, Mirk & Co. 


Engines, Gas and Gasoline 
Moore & Co., Chas. C., Inc. 
Westinghouse Machine Co. 
Hunt, Mirk & Co. 

Engineers and Contractors 
Brooks-Follis Elec. Corp. 
California Electrical Works 
Hunt, Mirk & Co. 

Sterling Electric Co. 
Copeland, Clem A. 


Cory, C. L. 

General Electric Co. 

Hunt, Dillman, Meredith & 
Allen 


Jackson, D. C. & W. R. 
Smith, Emery & Co. 





Cia 


